Development of vanadate sensitive human erythrocytes insulin receptor tyrosine phosphatase assay.
The aim of this study was to investigate the effect of sodium orthovanadate on the alterations of human erythrocytes insulin receptor autophosphorylation. Human erythrocytes were incubated with insulin in a cell system and then lysed. The autophosphorylated insulin receptors were measured with the aid of a two-site immunofluorometric assay and using a monoclonal anti-insulin receptor antibody to label the insulin receptors and a monoclonal anti-phosphotyrosine antibody to assess tyrosine phosphorylation. When the erythrocytes were treated with insulin and then reincubated in insulin-free medium, vanadate completely inhibited insulin receptor dephosphorylation, although it had no effect on in vitro receptor autophosphorylation. Thus insulin receptor tyrosine phosphatase activity is postulated to be [% (autophosphorylated insulin receptors with vanadate - autophosphorylated insulin receptors without vanadate)/total insulin receptors] under overall steady conditions in a cell system. Using this assay, the insulin receptor tyrosine phosphatase activities of 25 control and 32 diabetic subjects were studied. There was no significant difference in insulin receptor tyrosine phosphatase activity between control subjects and diabetic subjects (0.173 +/- 0.062 vs 0.209 - +/- 0.057 autophosphorylated insulin receptors units/insulin receptors units). The assay used in this study requires only 0.6 ml of whole blood, and so should be a useful tool for detecting patients who are insulin-resistant due to abnormal insulin receptor tyrosine phosphatase activity.